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ABSTRACT 
 
  The issues of business cycles assessment and most of all forecasting turn-
ing points represent crucial components in the game of crisis anticipation. The aim of 
this study is to statistically evaluate the predictive power of several macro economic 
variables in estimating economic changes and to classify them into either leading or 
lagging indicators. The importance thereof resides in the fact that, while the leading 
indicators are useful in anticipating downturns, a change within the structure or the 
dynamics of the lagging indicators could signal the beginning of an economic upswing. 
The detection of the turning points in the macroeconomic series, focusing exclusively 
on the US, is performed by employing Markov chains switching models and the tax-
onomy of the indicators is awarded accordingly. Results show that the price of gold is 
a leading indicator, while unemployment is a lagging indicator of the crisis. Further re-
search will include both an enlarged sample of variables and a wider array of countries 
in order to validate the results.
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1. INTRODUCTION AND BACKGROUND
  As Abberger and Nierhaus (2010) note, business cycle indicators are 
of interest for a wide array of categories, including the professional economic 
forecasters, governments, the public opinion and especially the economic 
environment and policy makers. 
  While lagging indicators can be computed econometrically from 
historic data, deﬁ  ning a consistent real-time leading indicator, is a difﬁ  cult 
task, due to a number of reasons which start with the very deﬁ  nition of a 
business cycle, face the often difﬁ  culty of data shortage and ﬁ  nishes off with 
the question about the accuracy of such an endeavor.
  The previous literature suggests that Markov switch models could 
offer a satisfactory answer to this attempt, both as regards lagging and, most 
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  The study of Boldin (1994) which compared 5 business cycle dating 
methods concluded that Markov switch (MS) models are the best on the topics 
of timeliness and prediction validity, although they require a more specialized 
analysis. 
  Krolzig (2003) reached the same conclusion when he has employed 
MS technique to date the euro-zone business cycle and further developed 
the results together with Toro (2005) for the entire European business cycle, 
offering an econometric model which classiﬁ  ed each time period into either 
expansion or recession, along with the transition probabilities for the next 
state.
  The MS models offer two classes of transition probabilities, as 
Abberger and Nierhaus (2010) explain. The smoothed state probabilities which 
are constructed based upon the whole data range and which serve to assess the 
dynamics of the time series ex post and the ﬁ  ltered states probabilities which 
depict the real-time behavior of the time series.
  Due to the fact that the business cycle does not beneﬁ  t from a general 
accepted deﬁ  nition, therefore it lacks a uniform measuring index, various studies 
use different macroeconomic series in order to approximate business cycle 
ﬂ  uctuations, along the traditional GDP approach. Without being exhaustive, we 
mention the work of Fritsche and Kuzin (2005) who use industrial production 
as well as Anas et al. (2008) who also adds unemployment. The implication of 
the labor force is used also by Chauvet and Piger (2002) .
  We refer to the classical business cycle as described by the Burns 
and Mitchell (1946) deﬁ  nition using turning points. To pay further tribute to 
their methodology we choose to study two different time series, namely the 
unemployment rate and the price of gold in US$. 
Based upon this previous knowledge, the aim of this paper is to use a MS 
model in order to assess the usefulness of two different time series as a 
leading, respectively a lagging business cycle indicator, compared to the 
results obtained by GDP and those offered by the NBER dating committee.
  We have chosen to study the possibility of using the price of gold 
and unemployment as business cycle indicators. Our main interest resides in 
detecting the capacity therefore to act as leading indicators of the recession 
respectively the expansion phases. 
  The use of gold as a leading indicator is not farfetched as there 
are numerous ﬁ   nancial studies which suggest that gold can be a good 
inﬂ   ation hedging (Beckman & Czudaj, 2013) (Lawrence, 2003), thus 
closely connected to the outcomes of a recession. This valuation was 
the starting point of the idea that the price of gold could be used as an 
effective leading indicator of recessions in a business cycle. The choice of Revista Română de Statistică nr. 3 / 2014 33
gold was also dictated by the fact that in 1971 USA abandoned the Bretton 
Woods System, no longer requiring the convertibility to gold of the dollar, 
hence creating independence between the two. The chosen frequency of the 
gold price was quarterly in order to comply with the NBER algorithm.
  This study focuses exclusively on the U.S. as this could be considered 
the leading global economy of the last ﬁ  ve decades. The US business cycle has 
been proved to have a signiﬁ  cant inﬂ  uence on both the European (Eickmeier, 
2007) and Asian business cycles (Artis & Okubo, 2009); hence its study is a 
ﬁ  rst step in formulating broader hypothesis.
  The remainder of this paper is organized as follows. In section 2 we 
discuss the data used and the details of the method; section 3 is concerned 
with results and discussions, while section 4 offers the conclusions and further 
study directions. 
2. DATA AND METHODOLOGY
 
  2.1. Data
  For the evaluation of the business cycle’s phases we employ a classical 
indicator, speciﬁ   cally the quarterly GDP growth rate, calculated by the 
expenditure approach, as retrieved from the FRED database (Federal Reserve 
Bank of St. Louis, 2013). The time span investigated was 1970Q1 until 2011 
Q1, in order to include several complete business cycles, by reference to the 
ofﬁ  cial dates of the NBER Business Cycle Dating Committee.
  The unemployment time series was retrieved from the FRED database 
(Federal Reserve Bank of St. Louis, 2013), while the quarterly gold price was 
taken from the Quandl database (Quandl.com, 2013). The ﬁ  nal goal was to 
assess the potential use of these two time series as leading or lagging business 
cycle indicators.
  All the time series were transformed to growth rates in order to have a 
comparable basis for the indicators and the graphic representations of the series 
used are highlighted in Figure 1 for the gold price and the unemployment rate 
in Figure 2. Shaded areas mark the periods considered recessions by NBER.
  2.2. Methodology
  The objective of this study is to determine the occurrence of turning 
points in each of the three quarterly time series previously mentioned (GDP, 
unemployment, price of gold).
  The most appropriate tools indicated by the literature (Boldin, 1994), 
(Chauvet & Piger, 2002) for this kind of analysis are the Markov chains switch 
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  Krolzig and Toro (2005) showed that Markov chain models provide a 
good replication of the NBER business cycle dates.
  Regarded as a generalization of the linear regression model,  t t y H P   
the Markov switch model gives the freedom of choice between different states 
of the same process such as each state has different outcomes, as suggested 
by the equation:  t t t S y H P       where  t S stands for the current state of the 
process at moment t and  t H  follows a normal distribution  ) , 0 (
2
t N V .
  In this paper we shall consider a set of two possible states, namely 
expansion (State 1) and recession (State 2).
  The main difference between a simple regression and a Markov switch 
model is that the transition of states is stochastic and not deterministic; hence 
one can compute only the transition probabilities, which are complementary, 
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  Usually, during a determined time span, probabilities are assumed 
constant. A detailed description of the method can be consulted in Hamilton 
(1989) and Kim and Nelson (1998), but for the current paper the brief 
description provided in Perlin (2012) will sufﬁ  ce. 
  The model considered is:  2 , 1 ,       t t t t S S y H P  
  Estimating the transition probabilities of the model can be performed 
by introducing a likelihood function, more speciﬁ  cally a log-likelihood, and 
taking into consideration the fact that the states are not known explicitly, but 
only through their manifestations.
  Accordingly, the log-likelihood function based on previous conditions 
is (Perlin, 2012):
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  which is an weighted average of the likelihood function of each phase, 
by the phase’s probability of occurrence, considering that   T , | j S y f t t    is the 
likelihood function of state j depending on a set of parameters included in θ.
  Computations of the probabilities are made in an iterative manner, as 
follows in the subsequent algorithm known as Hamilton’s ﬁ  lter, taking into 
consideration the information available at time t-1, included in  1  t \ :
  1. Set a start value (t=0) for the probabilities of each state
()2 , 1 , = = j j S P t Even a basic value like  () 5 . 0 = = j S P t is sufﬁ  cient.Revista Română de Statistică nr. 3 / 2014 35
  2. Set t=1 and compute the probabilities for each state up to t-1:
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  4. Set t=t+1 and repeat steps 2-3 until t=T.
 
  The MS_Regress MATLAB package (Perlin, 2012) uses the previous 
algorithm to compute the ﬁ  ltered probabilities, under the assumption that the 
probability law followed by the errors is Normal.
 Filtered  probabilities   t t i S P \ |    show the real-time behavior of 
the series, a behavior shown by the index t, while smoothed probabilities 
 T t i S P \ |     are useful to discuss the dynamics of the time-series ex-post, 
as the index of the full period, T, proves (Abberger K., Nierhaus W., 2010).
  The quest to identify leading and lagging indicators makes the 
best use of the ﬁ  ltered probabilities, as these offer real-time results, while 
smoothed probabilities can be used to check the accuracy of the prediction and 
to eliminate fake turning points. 
  The general model for each studied variable is:
2 , 1 ,       t t t t S S y H P  
  hence we have 3 similar models:
2 , 1 ,       t
GDP
t GDP t S S GDP
t H P  
2 , 1 ,       t
XAU
t XAU t S S XAU
t H P  
2 , 1 ,       t
U
t U t S S U
t H P  
 The  ﬁ  nal goal of this estimation is to obtain the ﬁ  ltered probabilities 
for each state (expansion/recession) for each of the three variables.
Comparing these probabilities yields the status of a leading/lagging indicator 
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RESULTS AND DISCUSSIONS
  From the aforementioned plots (Figure 1 and Figure 2) it can be seen 
that a sudden and excessive increase in the price of gold signals the beginning 
of a recession, indicating the usefulness of this as a leading indicator of the 
downward phase of the economic cycle. On the other hand, an increase in 
the unemployment rate is observed when the recession is already underway, 
marking the top of the crisis, such as after this point the recession is expected to 
get into remission phase. Therefore one could consider that the unemployment 
rate could successfully play the role of a lagging indicator of the recession or 
a leading one to the expansion. 
  Figures 3 and 4 show the representations of the ﬁ  ltered probabilities 
for each of the two states of the business cycle; the shaded areas correspond 
to the ofﬁ  cial dates of the recessions as released by the NBER business cycle 
dating committee (NBER, 2013). 
  A careful analysis of Figure 3 reveals that the price of gold (XAU) 
can be considered a leading indicator of the recession, especially for deeper or 
longer recessions, like the ones in (1973 Q4-1975 Q1; 1980Q1-1980Q3; 1981 
Q3-1982Q4) and the more recent 2007 Q4-2009 Q2. 
  However, the price of gold failed to predict or even to register the 
short recessions from 1990 Q3-1991Q1 respectively 2001 Q1-2001Q4.
  Table 1 shows all the computed ﬁ  ltered probabilities for the GDP 
(both recession and expansion), and the recession probabilities as stated by 
XAU, respectively the expansion probabilities as revealed by unemployment. 
The known recessions are marked in the table.
  We consider that a probability of 50-90% indicates a clear possibility 
of the economy entering that phase, a 20-50% probability indicates a moderate 
inclination, while a 0-20% can be neglected. 
 When  conﬂ   icting probabilities arise, for example both a high 
recession probability as stated by gold and a high expansion probability as 
stated by unemployment, the actual state of the economy is give by the higher 
probability of the GDP.
  We will further discuss in chronological order, each known recession 
and recovery in order to highlight the predictive power of the chosen 
indicators. 
  1973 Q4-1975 Q1 recession
  While the ofﬁ  cial announcement was released in 1974 Q4, both the GDP 
and gold acted as predictors since 1972 Q1, thus enforcing their role as leading 
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macroeconomic indicators can be purposely misleading. The early 70’s recession 
was announced by a rising inﬂ  ation which was held under control by wage and 
price regulations of the Nixon administration (Knoop, 2009). The unemployment 
reacted much later, coinciding with the announcement in 1974 Q4, which is 
already behind schedule because, as it is well known, the ofﬁ  cial statement is 
delayed until the situation is clear (at least 2 quarters), thus the unemployment 
rate is a lagging indicator in this case. However, looking at the 1975 recovery, it 
can be inferred that the unemployment acted as an expansion predictor since 1975 
Q3. During the same period, gold price was much more pessimistic, signaling a 
continuous state of recession until 1983Q3 (ﬁ  ltered) and 1982Q4 (smoothed). 
This time span includes both the expansion between 1975 and 1979 which was 
invisible to our model and the short recession from the early 80’s which were 
predicted accurately by the gold price. Although considered to be an expansion, 
the late 70’s period, by its high artiﬁ  cially created inﬂ  ation and unemployment is 
more similar in manifestations to a recession, a state highlighted in Table 1.
  1980Q1-1980Q3 and 1981 Q3-1982Q4 recessions
  The short recessions from the early 80’s were predicted accurately 
by the gold which indicated a recession state continuously between 1979 
Q1 and 1982 Q4. On the other hand, the unemployment was also a lagging 
indicator of the recession as it felt the downturn only in 1980 Q1, pointed a 
brief expansion in 1980 Q4 and returned to the recession in 1981 Q3, where it 
remained until 1983 Q3.
  It is interesting to note that although the GDP and the unemployment 
give recession signals in 1984-1985, gold does not highlight such a tendency, 
thus it is more relevant as a leading indicator of the recession, because it does 
not give fake signals. 
Unemployment, although ineffective for recession prediction proves its utility 
as an expansion leading indicator, as Figure 4 proves.
  1990 Q3-1991Q1 and 2001 Q1-2001Q4 recessions
  Gold and the GDP failed to capture the recessions from the early 90’s 
and early 2000’s as unemployment did this time. This happened due to the fact 
that these recessions did not expand to all economic branches. 
  The early 90’s recession followed the 1987 ﬁ  nancial collapse and the 
Gulf War and manifested mainly by a rise in the oil price, combined with the 
political aspects of the electoral period. 
  This recession was almost a ﬂ  at period of an ongoing long expansion, 
since the NBER committee for business cycle dating stated that: “the various 
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business cycle peak were generally ﬂ  at during the summer of 1990. Each of 
the major indicators reached a peak in a different month. During the summer, 
the month-to-month changes in these indicators were small” (NBER, 2013), 
thus although qualiﬁ  ed as a recession this had no comparable magnitude with 
the previous ones. 
  The early 2000’s recession did not even meet the time duration criteria 
to be considered a downturn the expansion which followed was considered 
a ”jobless recovery” and it is thought to have been linked closely to the 
September 11 attack on the World Trade Center, which is thought to have had 
a notable inﬂ  uence on the result.
However NBER’s dating algorithm is monthly and sometimes conﬂ  icts with 
the general rule of thumb which requires at least 2 or more downfall quarters 
to declare a recession. In this regard we can state that the gold indicator can be 
exempt from the blame of not predicting the above mentioned recessions. 
Yet, it is useful to note that the unemployment indicator was very useful in this 
regard, even if it maintained its delayed notiﬁ  cation.
  2007 Q4-2009 Q2 recession
  The late 2000’s crisis was considered to be the worst since the 1929 
collapse and was thought to be almost unpredictable. Nevertheless, if gold 
price would have been studied through the proposed method, it would have 
signaled the high probability (69%) of a recession as early as 2005 Q4-2006 
Q1, with an even greater probability (96% in 2007 Q4) as the downturn became 
unavoidable, still before the unemployment which only became sensitive in 
2008 Q1 as the recession unfolded. 
 The  ﬁ  rst news of the beginning of the economic recovery came from 
the unemployment which, in 2009 Q3, prior to both gold and GDP predicted 
the start of a new business cycle phase. 
  The NBER business cycle dating committee noted: “a trough in 
business activity occurred in the U.S. economy in June 2009. The trough 
marks the end of the recession that began in December 2007 and the beginning 
of an expansion. The recession lasted 18 months, which makes it the longest 
of any recession since World War II. Previously the longest postwar recessions 
were those of 1973-75 and 1981-82, both of which lasted 16 months.”, thus 
proving the accuracy of the model proposed which is designed for long, deep 
recessions, which are the most dangerous.Revista Română de Statistică nr. 3 / 2014 39
CONCLUSIONS AND FURTHER WORK
  It was empirically proven that both the price of gold and unemployment 
can simultaneously act as leading/lagging business cycle indicators for the 
U.S. business cycle. 
  The price of gold, a ﬁ  nancial index, has emerged as a timely leading 
indicator, due to the fact that most economic crisis start on the ﬁ  nancial market 
and when the traditional hedging commodity does not comply to guard against 
a downfall it is the clear sign of a new recession beginning. 
  Unemployment can also capture the negative economic ﬂ  uctuations 
but it is only efﬁ  cient post-factum, which means it only accounts for a state 
which has already installed, thus being a lagging indicator, when it is already 
too late to employ counteract measures. In spite of this, unemployment is 
an efﬁ  cient leading indicator of the expansion. A growing economy needs 
work-force, thus the reduction of the unemployment rate is a clear sign of the 
economic revival, at least 1-2 quarters before the results are reﬂ  ected in the 
GDP, as a result of the newly employed work force. 
  This study is a ﬁ  rst step in identifying more leading and lagging 
indicators of the business cycle which could offer real-time predictions. Further 
study will extend the current indicators to an enlarged sample of countries/ 
aggregates in order to validate the results.
  The main contribution of the current paper is that is the ﬁ  rst time 
when gold is proved to be a leading indicator of the business cycle, foreseeing 
long, deep recessions and thus offering a timely tool to policy makers, such as 
they can implement anti-recession measures.
  Acknowledgements:
  This paper is supported by the Sectoral Operational Programme 
Human Resources Development (SOP HRD), ﬁ  nanced from the European 
Union Social Fund and by the Romanian Government under the contract 
number POSDRU/159/1.5/S/134197 for Palaşcă Silvia.Romanian Statistical Review nr. 3 / 2014 40
REFERENCES
 1.    Abberger K., Nierhaus W. (2010). Markov Switching and the Ifo Business 
Climate: Ifo Business Trafﬁ  c Lights. CESIfo working Papers .
 2.    Anas, J., Bilio, M., Ferrara, L., & Mazzi, G. (2008). A system for dating and 
detecting turning points in the euro area. The Machester School , 76 (5), 549-
577.
 3.    Artis, M., & Okubo, T. (2009). Globalisation and Business Cycle Transmission. 
The North American Journal of Economics and Finance , 20 (1), 91-99.
 4.    Beckman, J., & Czudaj, R. (2013). Gold as an inﬂ  ation hedge in a time-varying 
coefﬁ  ecient framework. North American Jounal of Economics and Finance , 
24, 208-222.
 5.    Boldin, M. (1994). Dating Turning Points in the Business Cycle. The Journal 
of Business , 67 (1), 97-131.
 6.    Bordo, M. D., Redish, A., & Rockoff, H. (2011). Why didn’t Canada have a 
banking crisis in 2008 (or in 1930, or 1907, or...)? National Bureau of Economic 
Research. , No. w17312.
 7.    Bruno, G., & Otranto, E. (2004). Dating the Business Cycle: A Comparison of 
Procedures. Roma: Instituto di Studi e Analisi Economica.
 8.    Burns, A. ; Mitchell, C. (1946). Measuring Business Cycles. New York: 
NBER.
 9.    Camacho, M., Perez-Quiros, G., & Saiz, L. (2006). Are European Business 
Cycles close enough to be just one? Journal of Economic Dynamics and 
Control , 30 (9-10), 1687-1706.
 10.    Canova, F., Ciccarelli, M., & Ortega, E. (2007). Similarities and convergence 
in G-7 cycles. Journal of Monetary Economics , 54 (3), 850-878.
 11.    Chauvet, M., & Hamilton, J. (2005). Dating Business Cycle Turning Points. 
NBER.
 12.    Chauvet, M., & Piger, J. (2002). Identifying Business Cycle Turining Points 
in Real Time. Atlanta: FRB of Atlanta.
 13.    Chauvet, M., & Yu, C. (2006). International business cycles: G7 and OECD 
countries. Economic Review (1), 43-54.
 14.    Cologni, A., & Manera, M. (2009). The asymmetric effects of oil shocks on 
output growth: A Markov–Switching analysis for the G-7 countries. Economic 
Modelling , 26 (1), 1-29.
 15.    De Haan, J., Inklaar, R., & Jong￿A￿Pin, R. (2008). Will business cycles in 
the euro area converge? A critical survey of empirical research. Journal of 
Economic Surveys , 22 (2), 234-273.
 16.    Eickmeier, S. (2007). Business cycle transmission from the US to 
Germany—A structural factor approach. European Economic Review , 51 
(3), 521-551.
 17.    Federal Reserve Bank of St. Louis. (2013). Economic Data. Federal Reserve 
Bank of St. Louis.
 18.    Fidrmuc, J., Ikedae, T., & Iwatsubo, K. (2012). International transmission of 
business cycles: Evidence from dynamic correlations. Economics Letters , 
114 (3), 252-255.
 19.    Fritsche, U., & Kuzin, V. (2005). Prediction of Business Cycle Turning Points 
in Germany. Journal of Economics and Statistics , 225 (1), 22-43.Revista Română de Statistică nr. 3 / 2014 41
 20.    Hamilton, J. (1989). A new approach to the economic analysis of non-
stationary time-series and the business cycle. Econometrica , 57 (1), 357-
384.
 21.    Inklaar, R., Jong-A-Pin, R., & De Haan, J. (2005). Trade and Business Cycle 
Synchronization in OECD Countries. A re-examination. CESIFO WORKING 
PAPERS .
 22.    Kawai, M., & Takagi, S. (2009). Why was Japan hit so hard by the global 
ﬁ  nancial crisis? Asian Development Bank Institute .
 23.    Kim, C.-J., & Nelson, C. (1998). Business Cycle Turning Points, a New 
Coincident Index, and Tests of Duration Dependence Based on a Dynamic 
Factor Model with Regime Switching. The Review of Economics and 
Statistics , 80 (2), 188-201.
 24.    Knoop, T. A. (2009). Recessions and Depressions: Understanding Business 
Cycles. Santa Barbara: ABC-CLIO.
 25.    Kose, A., Otrok, C., & Prasad, E. (2008). Global business cycles: convergence 
or decoupling? 10th Bundesbank Spring Conference - Central Banks and 
Globalisation. 
 26.    Kose, M. A., Loungani, P., & Terrones, M. (2013). From the Global to the 
National Cycle: An Intricate Liaison.
 27.    Krolzig, H.–M. (2003). Constructing turning point chronologies with Markov-
switching vector autoregressive models: the euro-zone business cycle. 
Colloquium on Modern Tools for Business Cycle Analysis. Luxembourg.
 28.    Krolzig, H.-M., & Toro, J. (2005). Classical and Modern Business Cycle 
Measurement: the European Case. Spanish Economic Review , 7 (1), 
1-21.
 29.    Lawrence, C. (2003). Why is gold different from other assets? An empirical 
investigation. London, UK: The World Gold Council.
 30.    Levin, E. J., Montagnoli, A., & Wright, R. E. (2006). Short-run and Long-run 
Determinants of the Price of Gold. London, UK: World Gold Council.
 31.    Marley, J., & Piger, J. (2010). The Asymmetric Business Cycle. The reviews 
of Economics and Statistics .
 32.    NBER. (2013). The NBER’s Business Cycle Dating Committee. NBER.
 33.    OECD. (2013). Quarterly National Accounts. OECD iLibrary.
 34.    Perlin, M. (2012). MS_Regress-The MATLAB Package for Markov Regime 
Switching Models. Available at SSRN 1714016 .
 35.    Putland, R. (2009). From the subprime to the terrigenous: Recession begins 
at home. 
 36.    Quandl.com. (2013). Gold Price: London Fixings P.M. Open Financial Data 
Project.
 37.    Stock, J. H., & Watson, M. W. (2005). Understanding changes in international 
business cycle dynamics. Journal of the European Economic Association , 3 
(5), 968-1006.Romanian Statistical Review nr. 3 / 2014 42
Annexes
Gold price growth rates
Figure 1
Unemployment rates
Figure 2Revista Română de Statistică nr. 3 / 2014 43
Recession probabilities gold/ GDP
Figure 3
Expansion probabilities unemployment/GDP
Figure 4Romanian Statistical Review nr. 3 / 2014 44
Recession and expansion probabilities according to selected variables
Table 1
Date XAU_R GDP_R GDP_E Unemp_E
01.01.1970 0,25 0,24 0,76 0,00
01.04.1970 0,11 0,11 0,89 0,00
01.07.1970 0,06 0,34 0,66 0,00
01.10.1970 0,03 1,00 0,00 0,30
01.01.1971 0,02 0,94 0,06 0,72
01.04.1971 0,02 0,81 0,19 0,80
01.07.1971 0,01 0,58 0,42 0,94
01.10.1971 0,06 1,00 0,00 0,97
01.01.1972 0,96 1,00 0,00 0,98
01.04.1972 0,99 0,94 0,06 0,98
01.07.1972 0,90 1,00 0,00 0,97
01.10.1972 1,00 1,00 0,00 0,59
01.01.1973 1,00 1,00 0,00 0,86
01.04.1973 0,91 0,89 0,11 0,95
01.07.1973 0,76 0,99 0,01 0,97
01.10.1973 1,00 0,91 0,09 0,08
01.01.1974 0,89 0,98 0,02 0,42
01.04.1974 0,70 0,91 0,09 0,00
01.07.1974 0,97 0,97 0,03 0,00
01.10.1974 0,83 0,85 0,15 0,00
01.01.1975 0,80 0,86 0,14 0,00
01.04.1975 0,77 1,00 0,00 0,29
01.07.1975 0,90 1,00 0,00 0,72
01.10.1975 0,89 1,00 0,00 0,52
01.01.1976 0,75 0,93 0,07 0,84
01.04.1976 0,95 0,81 0,19 0,87
01.07.1976 1,00 0,93 0,07 0,95
01.10.1976 0,96 0,99 0,01 0,96
01.01.1977 0,80 1,00 0,00 0,94
01.04.1977 0,54 1,00 0,00 0,96
01.07.1977 0,56 0,97 0,03 0,97
01.10.1977 0,68 0,86 0,14 0,94
01.01.1978 0,42 1,00 0,00 0,92
01.04.1978 0,93 0,99 0,01 0,96
01.07.1978 0,80 1,00 0,00 0,97
01.10.1978 0,79 0,94 0,06 0,98
01.01.1979 0,81 0,98 0,02 0,98
01.04.1979 1,00 1,00 0,00 0,92
01.07.1979 1,00 0,98 0,02 0,94
01.10.1979 1,00 0,98 0,02 0,46
01.01.1980 0,93 0,99 0,01 0,00
01.04.1980 0,96 0,95 0,05 0,06
01.07.1980 0,86 1,00 0,00 0,45
01.10.1980 1,00 1,00 0,00 0,77
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01.04.1981 0,97 1,00 0,00 0,96
01.07.1981 0,84 0,97 0,03 0,00
01.10.1981 0,99 1,00 0,00 0,00
01.01.1982 0,94 0,92 0,08 0,01
01.04.1982 0,99 0,76 0,24 0,04
01.07.1982 0,99 0,49 0,51 0,00
01.10.1982 0,87 0,42 0,58 0,43
01.01.1983 0,71 0,96 0,04 0,79
01.04.1983 0,52 1,00 0,00 0,43
01.07.1983 0,46 1,00 0,00 0,05
01.10.1983 0,24 1,00 0,00 0,04
01.01.1984 0,12 0,99 0,01 0,22
01.04.1984 0,24 0,91 0,09 0,65
01.07.1984 0,23 0,70 0,30 0,89
01.10.1984 0,17 0,61 0,39 0,96
01.01.1985 0,08 0,32 0,68 0,97
01.04.1985 0,04 0,22 0,78 0,98
01.07.1985 0,02 0,08 0,92 0,98
01.10.1985 0,02 0,03 0,97 0,98
01.01.1986 0,01 0,02 0,98 0,96
01.04.1986 0,10 0,01 0,99 0,97
01.07.1986 0,04 0,01 0,99 0,98
01.10.1986 0,03 0,01 0,99 0,97
01.01.1987 0,06 0,01 0,99 0,94
01.04.1987 0,03 0,01 0,99 0,95
01.07.1987 0,02 0,06 0,94 0,97
01.10.1987 0,05 0,02 0,98 0,98
01.01.1988 0,03 0,04 0,96 0,96
01.04.1988 0,04 0,02 0,98 0,97
01.07.1988 0,02 0,03 0,97 0,98
01.10.1988 0,04 0,03 0,97 0,98
01.01.1989 0,04 0,02 0,98 0,97
01.04.1989 0,02 0,01 0,99 0,98
01.07.1989 0,03 0,01 0,99 0,94
01.10.1989 0,02 0,03 0,97 0,97
01.01.1990 0,08 0,02 0,98 0,97
01.04.1990 0,08 0,01 0,99 0,20
01.07.1990 0,04 0,29 0,71 0,00
01.10.1990 0,05 0,29 0,71 0,00
01.01.1991 0,02 0,11 0,89 0,12
01.04.1991 0,02 0,04 0,96 0,54
01.07.1991 0,01 0,02 0,98 0,50
01.10.1991 0,02 0,01 0,99 0,41
01.01.1992 0,02 0,01 0,99 0,45
01.04.1992 0,01 0,01 0,99 0,77
01.07.1992 0,02 0,01 0,99 0,90
01.10.1992 0,02 0,01 0,99 0,95
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01.04.1993 0,03 0,01 0,99 0,97
01.07.1993 0,02 0,01 0,99 0,98
01.10.1993 0,01 0,01 0,99 0,98
01.01.1994 0,01 0,01 0,99 0,93
01.04.1994 0,01 0,01 0,99 0,96
01.07.1994 0,01 0,01 0,99 0,88
01.10.1994 0,01 0,01 0,99 0,95
01.01.1995 0,01 0,02 0,98 0,84
01.04.1995 0,01 0,01 0,99 0,94
01.07.1995 0,01 0,01 0,99 0,97
01.10.1995 0,01 0,01 0,99 0,98
01.01.1996 0,02 0,02 0,98 0,98
01.04.1996 0,01 0,01 0,99 0,96
01.07.1996 0,02 0,01 0,99 0,96
01.10.1996 0,03 0,01 0,99 0,98
01.01.1997 0,03 0,01 0,99 0,96
01.04.1997 0,02 0,01 0,99 0,97
01.07.1997 0,08 0,01 0,99 0,96
01.10.1997 0,04 0,01 0,99 0,98
01.01.1998 0,02 0,01 0,99 0,95
01.04.1998 0,03 0,01 0,99 0,89
01.07.1998 0,02 0,02 0,98 0,96
01.10.1998 0,02 0,01 0,99 0,97
01.01.1999 0,02 0,01 0,99 0,98
01.04.1999 0,02 0,01 0,99 0,98
01.07.1999 0,03 0,02 0,98 0,97
01.10.1999 0,03 0,01 0,99 0,98
01.01.2000 0,02 0,07 0,93 0,98
01.04.2000 0,02 0,06 0,94 0,96
01.07.2000 0,02 0,03 0,97 0,97
01.10.2000 0,02 0,08 0,92 0,03
01.01.2001 0,01 0,03 0,97 0,10
01.04.2001 0,01 0,27 0,73 0,00
01.07.2001 0,01 0,23 0,77 0,00
01.10.2001 0,02 0,09 0,91 0,11
01.01.2002 0,03 0,05 0,95 0,34
01.04.2002 0,02 0,03 0,97 0,75
01.07.2002 0,02 0,04 0,96 0,81
01.10.2002 0,02 0,02 0,98 0,93
01.01.2003 0,02 0,01 0,99 0,69
01.04.2003 0,02 0,03 0,97 0,90
01.07.2003 0,03 0,01 0,99 0,91
01.10.2003 0,02 0,01 0,99 0,96
01.01.2004 0,02 0,01 0,99 0,98
01.04.2004 0,01 0,01 0,99 0,98
01.07.2004 0,03 0,01 0,99 0,98
01.10.2004 0,02 0,01 0,99 0,98
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01.04.2005 0,01 0,01 0,99 0,98
01.07.2005 0,06 0,01 0,99 0,98
01.10.2005 0,47 0,01 0,99 0,95
01.01.2006 0,69 0,01 0,99 0,97
01.04.2006 0,49 0,01 0,99 0,98
01.07.2006 0,24 0,01 0,99 0,96
01.10.2006 0,13 0,01 0,99 0,96
01.01.2007 0,05 0,01 0,99 0,97
01.04.2007 0,03 0,01 0,99 0,87
01.07.2007 0,42 0,01 0,99 0,84
01.10.2007 0,96 0,11 0,89 0,64
01.01.2008 0,89 0,05 0,95 0,11
01.04.2008 0,71 0,59 0,41 0,00
01.07.2008 0,79 1,00 0,00 0,00
01.10.2008 0,97 1,00 0,00 0,00
01.01.2009 0,83 1,00 0,00 0,00
01.04.2009 0,61 0,98 0,02 0,15
01.07.2009 0,91 0,84 0,16 0,26
01.10.2009 0,71 0,65 0,35 0,71
01.01.2010 0,74 0,42 0,58 0,91
01.04.2010 0,47 0,20 0,80 0,96
01.07.2010 0,62 0,08 0,92 0,97
01.10.2010 0,35 0,11 0,89 0,94
01.01.2011 0,38 0,04 0,96 0,95
01.04.2011 0,49 0,02 0,98 0,98
01.07.2011 0,27 0,01 0,99 0,97
01.10.2011 0,12 0,01 0,99 0,91
01.01.2012 0,16 0,02 0,98 0,96
01.04.2012 0,08 0,01 0,99 0,97
01.07.2012 0,04 0,07 0,93 0,98
 